Investigation of type material of chinese taxa of Saussurea revealed that the names S. erubescens, S. globosa, S. hypsipeta and S. polycolea var. acutisquama are frequently misapplied in the literature. as a consequence, S. acutisquama is described here as a species new to science, S. obvallata var. gymnocephala is lectotypified and raised to specific rank as S. gymnocephala, S. sorocephala var. glabrata is lectotypified and raised to specific rank as S. inversa and the concept of S. erubescens is amended. all four species are described and illustrated. S. nigrescens var. acutisquama, S. hypsipeta and S. quercifolia var. major are lectotypified. Earlier neotypifications of S. hypsipeta and S. paxiana are superseded by the rediscovery of original material.
Introduction
Saussurea, with approximately 289 species in china, is one of the largest genera of Compositae in the chinese flora. the taxonomic knowledge on this widespread genus is still increasing and in recent years, a number of new species have been described from china (chen 2010 , 2011 Liu & ho 2010; raab-Straube 2009) . Some taxonomic problems in Saussurea are the result of unavailability of type material to previous workers. In particular, Lipschitz (1979) , in spite of his tremendous efforts to see all the type material of the genus, could only check a part of the material in chinese herbaria and in a few cases overlooked material thought to be lost during the Second World War in Europe. on the other hand, authors of chinese floras largely relied on Lipschitz' monograph and did not have the opportunity to check all the type material distributed in western herbaria. during preparation of the new treatment of the genus for the forthcoming Flora of china (Shih & raab-Straube 2011) , a very large amount of herbarium material, including types, was revised and an extensive literature research was carried out for all the taxa involved. this work has led to some taxonomic rearrangements and a number of necessary nomenclatural changes, some of which are published here. Habitat. -the species lives in a variety of alpine habitats from stabilised scree to alpine shrublands with Sibiraea, Artemisia and Potentilla or open forests of Picea crassifolia. It is mostly found in herb-rich, moist alpine meadows or grasslands, in closed Kobresia turf and also in disturbed and heavily grazed situations, often in river valleys or terraces.
Taxonomic remarks. -the plants understood by Lipschitz (1967 Lipschitz ( , 1979 and subsequent collectors and researchers following his concept (Liu 1996: 451; Shih & Jin 1999: 34) as Saussurea polycolea var. acutisquama (Y. Ling) Lipsch. represent a new taxon, which is quite different from the plants to which the basionym of this combination actually refers. the type of S. nigrescens var. acutisquama represents in fact S. erubescens (see below), so that a new name, description and type are needed for the present taxon. I deem it useful to maintain the very instructive epithet "acutisquama" (referring to the acute involucral bracts), bearing in mind that it is a new species and not a new combination. the epithet can be kept in accordance with art. 11.2 (no priority of a name outside the rank in which it is published; Mcneill & al. 2006) . as the holotype, a specimen with three annotation labels by Lipschitz ( Fig. 1) in LE is chosen, so that the new name evidently is in accordance with Lipschitz' concept of this taxon. S. acutisquama differs from S. nigrescens by the triangular-subulate, acute to acuminate involucral bracts, and from S. polycolea and S. erubescens by the herbaceous, green (not purple) uppermost leaves and bracts. he) on S side of the huang he, 4050 m, 33°41'38"n, 99°25'52"E, 10.8.1993 99°25'52"E, 10.8. , T. N. Ho & al. 1056 ; Saiergeng, Gyüma (Jimai) Xiang, along the dar Qu (dari he) on S side of the huang he, 4200 -4600 m, 33°21'23"n, 99°33'43"E, 14.8.1993 99°33'43"E, 14.8. , T. N. Ho & al. 1220 ; just n of Manzhang, along the Manzhang he, between darlag (dari) and baima (banma), 4000 m, 33°17'51''n, 100°25'55''E, 12.8.1993 100°25'55''E, 12.8. , T. N. Ho & al. 1163 . -Maqên (Maqin) Xian: talalong, heitu Shan, between Gyumgo (Jungong) and Maqên (Maqin) on S side of the huang he, 3350 -3450 m, 34°39'30''n, 100°37'37''E, 23.7.1993, T. N. Ho & al. 231 (bM 572058, caS 913620) ; along the Xihalong he, between Gyumgo (Jungong) and Maqên (Maqin), 3450 -3550 m, 34°35'19''n, 100°33'28''E, 26.7.1993, T. N. Ho & al. 327 (bM 577804, caS 915120) ; Wahema, dawu Xiang, along the Gequ he, between Maqên (Maqin) and Gadê (Gande), 4100 m, 34°15'58''n, 100°17'03''E, 3.8.1993, T. N. Ho & al. 709 (bM 572802, caS 912713). -henan Xian: near the county town, 3400 m, [c. 34°45'n, 101°38'E], 17.9.1970 , Liu Shang-wu 1858 ; keduo Xiang, growing on the n slope, 3400 m, [c. 34°45'n, 101°38'E], 19.9.1970 , Liu Shang-wu 1927 ). -Sichuan: Sêrxü (Shiqu) Xian: c. 90 km nW Maniganggo, near road to Sêrxü, 4400 m, 32°29'40"n, 98°27'22"E, 28.9.2000 , E. v. Raab-Straube & al. 1256 ; c. 43 km nW of Sêrxü, near road to Yushu in Qinghai Province, 4400 m, 33°08'16"n, 97°40'45"E, 29.9.2000 , E. v. Raab-Straube & al. 1269 . -Zoige (Ruo'ergai) Xian: Min Shan, pass near provincial border to Gansu, c. 175 km nW of Songpan on main road to Lanzhou, 3700 m, 34°01'16"n, 102°44'19"E, 4.10.2000 , E. v. Raab-Straube & al. 1301 Ic. - Fig. 2 (illustrated here for the first time).
Perennial herb, 10 -30 cm tall, with single or rarely two stems in the centre of the leaf rosette, arising from a woody caudex. Caudex short, slender, simple or rarely 2-branched, to 3 cm long and 0.5 -1 cm in diam., covered with dark brown, sometimes fibrous remains of withered leaf sheaths. Flowering stems 1 -3 mm in dia m. near base, erect or ascending, straight or somewhat flexuose, simple, shallowly sulcate, straw-coloured to light brown, ± tinged with purple or purple throughout, basally glabrescent or sparsely covered with reflexed, long, flagellate hairs and with short, glandular hairs, apically sparsely to densely reflexed-pilose, below capitula densely villous. Rosette and basal leaves petiolate, subconcolorous, adaxially light green, scabrid, densely glandularhairy and pilose to glabrescent, abaxially slightly paler, glandular-hairy, narrowly elliptic or narrowly ovate, 1.5 -10 × 0.7 -2( -3.5) cm, apex acute to acuminate, margin irregularly sinuate-denticulate, base cuneate, tapering into a 0.5 -3.5 cm long, narrowly winged, straw-coloured to purple, basally widened petiole. Lower stem leaves 1 -2, as basal leaves, but with shorter petiole or sessile, 4 -7 × 0.7 -1.4 cm. Middle and upper stem leaves 2 -4, as basal leaves, but sessile, gradually smaller and increasingly purple, 2.5 -4 × 0.4 -0.9 cm; base cuneate, clasping to sheathing the stem, purple; margin minutely denticulate-sinuate in upper half only to almost entire. Bracts sessile, concolorous, intensely purple, adaxially densely glandular-hairy, abaxially glandular-hairy and pilose on veins, elliptic or narrowly elliptic and boat-shaped, 1.5 -3.5 × 0.3 -1 cm, apex acuminate, margin (sub)entire, base cuneate. Peduncles 0.5 -4 cm, purple, densely villous with spreading or reflexed long-flagellate hairs, shallowly sulcate, thickened below capitula. Capitula (1 -)2 -3( -6), in a corymbiform synflorescence, with 30 -40 florets.
Involucre obconic or campanulate, 1.5 -2.5( -3) cm in diam. Involucral bracts spirally arranged in 4 or 5 rows, imbricate, margin ciliate, apex acute; outer involucral bracts blackish purple, sparsely to densely pilose, triangular-ovate, 8 -10.5 × 2.5 -5.5 mm, margin ciliate, apex acute; middle and inner involucral bracts basally yellowish brown, apically and near margin blackish purple, pilose, narrowly triangular to linear, 10.5 -12 × 0.8 -2.5 mm.
Receptacle convex, densely bristly; bristles shiny straw-coloured, subulate, 3 -5.5 mm long. Corolla purple, glabrous, 11 -17 mm, tube 5.5 -7 × 0.3 -0.5 mm, throat cylindric, 2.5 -3.5 × 1 -1.5 mm, lobes 3 -5 × 0.4 -0.6 mm. Stamina 7.5 -10.5 mm; filaments 2.5 -3.5 mm; anthertube dark purple, 6 -10 mm including appendages, fertile part 3.5 -6 mm, apical appendages 1.6 -2 mm, basal appendages woolly, 2 -2.8 mm. Style 13 -17 mm, style branches diverging, 2.2 -3.3 mm. Achenes straw-coloured to blackish purple, obovoid or cylindric, 3 -4 × 1 -1.5 mm, smooth, indistinctly ribbed, apex truncate with a dentate crown. Pappus heteromorphic, biseriate, dirty white; outer bristles 1 -4.5 mm, scabrid, falling off individually; inner bristles 8.5 -10 mm, plumose, connate at base to a ring, falling off as a whole. Flowering July to august; fruiting august to october.
Distribution. -Saussurea erubescens is distributed in the northeastern part of the Qinghai-tibetan Plateau and adjacent mountain systems. It is a common species in the high mountain grasslands of Xizang, Qinghai, nW Sichuan and Gansu at altitudes between 2400 and 4900 m.
Habitat. -Saussurea erubescens inhabits consolidated scree slopes, Kobresia grasslands with closed turf and shrublands with Salix, Rhododendron and Potentilla. It is also frequent in alpine pastures and herb-rich alpine meadows.
Taxonomic remarks. -the name Saussurea globosa F. h. chen has been applied for a wide morphological spectrum of plants, ranging from quite large herbs with many capitula and a strong aromatic scent of the leaves (mainly found in western Sichuan) to small plants with one to few capitula and no aromatic scent (mainly found in drier climatic conditions in Qinghai and Gansu). this broad species concept was introduced by handel-Mazzetti (1938) and was followed by Liu (1996) and, at least in part, also by Lipschitz (1967 Lipschitz ( , 1979 . however, it was noted by Fujikawa & al. (2007: 20) , that "there are two forms" of S. globosa. Saussurea erubescens was based on material collected by Przewalski and described as S. uniflora var. pumila Maxim., in the text of the description of S. phaeantha. Maximowicz (1881: 489) cited no specimen, but clearly based his description on original material collected by Prezwalski in 1880. Plants collected by the same in 1884 are not part of the original material as their collection date is later than the original description. these plants correspond to the smaller forms of "S. globosa". Saussurea globosa var. monocephala Lipsch. of 1967 is conspecific with S. erubescens Lipsch. of 1960, as Lipschitz himself noted on a herbarium label ("ut videtur S. globosa var. monocephala mihi est vera S. erubescens Lipsch."). he also annotated isotypes of his S. globosa var. monocephala (Rock 13067; Gh! W!) with the determination S. erubescens. however, he did not adopt this correction in his monograph of 1979, in which this taxon is still considered a variety of S. globosa (Lipschitz 1979) .
Saussurea nigrescens var. acutisquama has been misunderstood since its original description by Ling (1949: 95) . the syntypes at PE are clearly conspecific with S. erubescens as well. Lipschitz (1967: 663) 'E, 14.9.1994, G. Miehe & al. 94-300-27 (herb. Miehe) . -Qamdo (Changdu) Xian: upper Mekong, ningjing Shan, Qamdo-Jomda, E of Qamdo, 4780 m, 31°14'n, 97°27 'E, 22.9.1994, G. Miehe & al. 94-369-26 (herb. Miehe) . -Jomda (Jiangda) Xian: Zonglayi La, 4000 m, [31°21°n, 97°41'E], 30.9.1976, Wu & al. 6036 (kun 729499, 729500 ). -Qinghai: Darlag (Dari) Xian: Mobadong Shan, dêrnang (deang) Xiang between darlag (dari) and baima (banma), 4400 -4700 m, 33°22'37''n, 100°17'24''E, 15.8.1993 100°17'24''E, 15.8. , T. N. Ho & al. 1296 15.9.1990, Fei Yong & al. 811 (kun 730827, 730828) ; kunlun Shan, northern declivity, E of kunlun Shankou, SW of Golmud, n-exp., 4300 -4700 m, 35°43'n, 94°17 'E, 1.8.1993, G. & S. Miehe, 9388/02 (herb Liu (1996: 447) , Fujikawa & al. (2007: 20) non Lipsch.
Ic. - Fig. 3 ; Fujikawa & al. 2007: fig. 11 (as S. erubescens) .
Perennial herb, 9 -55 cm tall. Caudex stout, simple or branched in two, densely covered with fibrous remains of old leaf sheaths. Flowering stems solitary, straw-coloured, densely leafy, erect, simple, 2 -4 mm in dia m. at base. Rosette, basal and lower stem leaves adaxially green, scabrid, densely strigulose, abaxially glaucous-green, abaxially sparsely strigulose to glabrescent, both surfaces densely golden gland-dotted, narrowly elliptic or elliptic, 4 -18( -27) × 0.9 -2.5( -3.8) cm, apex acute to acuminate, margin subentire, minutely denticulate, base cuneate, tapering into a short, straw-coloured or purple, basally widened petiole. Middle stem leaves sessile, gradually smaller, narrowly elliptic, 4 -10 × 0.8 -1.5 cm. Upper stem leaves and bracts half-enclosing the synflorescence, purple, adaxially glabrous, abaxially sparsely pilose, narrowly elliptic and boat-shaped, 2 -6 × 0.5 -1.5 cm, margin entire. Peduncles straw-coloured or purple, shallowly sulcate, villous, 0.5 -3 cm. Capitula solitary or 2 -4, arranged in a clustered corymbiform synflorescence. Involucre broadly campanulate or obconic, 1.5 -2.5 cm in diam. Involucral bracts in 4 -5 rows, imbricate, strawcoloured or purplish with dark margin, sparsely pilose, apex acute and long-attenuate; outer involucral bracts triangular-ovate, 8 -10 × 3 -4 mm; middle involucral bracts narrowly ovate-elliptic, 10 -14 × 1.5 -2.5 mm; inner involucral bracts linear, 13 -15 × 1 -1.5 mm. Receptacle convex, densely bristly; bristles shiny white, subulate, 5 -7 mm. Corolla purple, (13 -)15 -17 mm, tube (5 -)8 -9 mm, throat 3.5 -4 mm, lobes 3 -4 mm. Stamina 10 -12 mm; filaments 3 -4 mm; anthertube 8 -10 mm including appendages, fertile part 5 -6 mm, apical appendages 1.5 -2 mm, basal appendages laciniate-woolly, 2 -2.5 mm. Style 17 -18 mm; style branches diverging, c. 2 mm. Achenes brown, cylindric, 3 -3.5 mm, smooth. Pappus dirty yellowish white, outer bristles 2 -4 mm, inner bristles 11 -12 mm. Flowering July to September; fruiting September to october.
Distribution. -Saussurea gymnocephala is distributed in northern and eastern parts of the Qinghai-tibetan Plateau and has been collected at altitudes between 3400 and 4300 m in large parts of Qinghai, W Sichuan and E Xizang.
Habitat. -Saussurea gymnocephala grows preferably in wet meadows near rivers in almost closed turf, but it has also been found in drier situations. Its ecological preference is quite different from that of other Saussurea species from the area, which are usually found in much drier habitats.
Taxonomic remarks. -Synonymisation of Saussurea obvallata var. gymnocephala with S. erubescens was done by Lipschitz (1967 Lipschitz ( : 663, 1979 without consultation of the type at PE, and was indicated as doubtful by use of a question mark. however, subsequent workers accepted S. obvallata var. gymnocephala as a synonym of S. erubescens and accordingly misidentified material of this distinct species. the type of S. obvallata var. gymnocephala differs from S. erubescens by its scabrid, densely glandular, rather large and entire stem leaves, purple or purplish tinged bracts which enclose the basal part of the synflorescence, by its straw-coloured to purplish involucral bracts with a narrow dark margin and by the very densely leafy upper part of the stem. S. gymnocephala is a member of S. subg. Amphilaena, but rather different from and certainly not closely related to S. obvallata, which is characterised by large, cream or yellowish, semi-transparent and membranous bracts. there are three sheets of the original collection at PE. the specimen with two mounted plants, one of them with the original field label "991" still attached to it, is chosen here as the lectotype (Fig. 3) Lipschitz (1966 Lipschitz ( : 227, 1979 is superseded here by the original material. the holotype is a rather poor specimen, but it clearly coincides taxonomically with the neotype, so that application of the name does not change.
